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ABSTRACT 
 
 Background:This study was carried out to determine the prevalence of S. typhi 
carriers among the foodhandlers in Khartoum State and Knowledge & practice 
about typhoid fever.  
Design: A cross sectional , analytical study 
Setting: 398 foodhandlers regestered in the Public Health Labarotry , Khartoum 
State. 
 Objective: 
1- To determine the prevalence of entric fever among the foodhandlers in 
Khartoum State. 
2- To evaluate the administrative procedure & regulations towards the 
foodhandlers.  
Results: The prevalence of Sallmonella typhi carriers among the foodhandlers 
was found 0.55 /100.  
       The study showed that knowledge about typhoid fever cause, transmission, 
clinical signs, treatment, prevention& infectiuity is very weak& there is strong 
relationship between educational level& knowledge . 
There is no relation between the type of latrines& the source of drinking water& 
the past histroy of typhoid fever or the results of stool culture in this study . 
        There were some areas of weakness in the regulation& in the food control 
code need to be strengthened e.g. exclusion from work& food handling for 
carriers& follow up by stool culture . 
 Conculosion: Intensive health education, improvement of drinking water 
source, sanitary means of excreta disposal, intersectoral co-ordination& 
strengthening of the law & regulation were recommended .  
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 ﻣﻠﺨﺺ ﺍﻟﺪﺭﺍﺳﺔ
   ﺃﺟﺮﻳﺖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﰲ ﻭﻻﻳﺔ ﺍﳋﺮﻃﻮﻡ ﻟﺘﺤﺪﻳﺪ ﺍﳌﻌﺮﻓﺔ ﻭﺍﻟﺴﻠﻮﻙ ﻋﻦ ﻣﺮﺽ ﺍﻟﺘﻴﻔﻮﺩ ﻭﺳﻂ ﺑﺎﺋﻌﻲ ﺍﻟﻄﻌﺎﻡ ﻭﻋﺪﺩ ﺣـﺎﻣﻠﻲ ﺍﳌـﺮﺽ 
 ﻣﺴﺠﻠﲔ ﰲ ﻣﻌﻤﻞ ﺍﻟﺼﺤﺔ ﺍﻟﻌﺎﻣﺔ ﺑﻮﻻﻳﺔ ﺍﳋﺮﻃﻮﻡ ﰲ ﺍﻟﻔﺘـﺮﺓ 00081 ﺑﺎﺋﻊ ﻃﻌﺎﻡ ﻣﻦ ﲨﻠﺔ 893ﺩﺭﺍﺳﺔ ﻭﺻﻔﻴﺔ ﻣﻘﻄﻌﻴﺔ ﻋﻠﻰ .ﻣﻨﻬﻢ
 ﺍﻳﻀﺎﹰ ﲤﺖ ﻣﻘﺎﺑﻠﺔ ﻛﻞ ﺍﳌﺴﺌﻮﻟﲔ ﻭﻣﺮﺍﺟﻌﺔ ﻛﻞ ﺍﻟﺘﻘﺎﺭﻳﺮ ﻭﺍﻟﻘﻮﺍﻧﲔ ﺍﳋﺎﺻـﺔ ﺑﺒـﺎﺋﻌﻲ ﺍﻻﻃﻌﻤـﺔ  .3002ﻣﺎﺭﺱ -2002ﻣﻦ ﻣﺎﺭﺱ 
  .ﻭﻗﺎﻧﻮﻥ ﺍﻟﺼﺤﺔ ﺍﻟﻌﺎﻣﺔ
ﻛﻤﺎ ﺍﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺿﻌﻒ ﺍﳌﻌﺮﻓﺔ ﺑﺎﳌﺮﺽ ﻣﻦ ﻛﻞ ﺍﻟﻨﻮﺍﺣﻲ ﻣﺜـﻞ ﻃﺮﻳﻘـﺔ  . 001 / 55.0  ﻭﺟﺪ ﺍﻥ ﻧﺴﺒﺔ ﺣﺎﻣﻠﻲ ﺍﳌﺮﺽ ﻫﻲ 
  .ﺎﹰ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﻗﻮﻳﺔ ﺑﲔ ﻣﺴﺘﻮﻯ ﺍﻟﺘﻌﻠﻴﻢ ﻭﺍﳌﻌﺮﻓﺔ ﺑﺎﳌﺮﺽﻛﻤﺎ ﺍﺛﺒﺘﺖ ﺍﻳﻀ, ﺍﻧﺘﻘﺎﻝ ﺍﳌﺮﺽ ﺃﻭ ﺍﻟﻮﻗﺎﻳﺔ ﻣﻨﻪ ﻭﻏﲑﻩ 
ﻛﻤـﺎ .ﻣﺼﺪﺭ ﺍﳌﺎﺀ ﻭ ﺗﺎﺭﻳﺦ ﺍﻻﺻﺎﺑﺔ ﺍﻟﺴﺎﺑﻘﺔ ﺑﺎﳌﺮﺽ ﻭﲪـﻞ ﺍﳌـﺮﺽ ﺍﻻﻥ ,ﺍﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺑﲔ ﻧﻮﻉ ﺍﳌﺮﺣﺎﺽ 
 ﺍﻟﻠﻮﺍﺋﺢ ﻭﺍﻟﻘـﻮﺍﻧﲔ ﻣﺜـﻞ ﺍﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻳﻀﺎﹰ ﺿﻌﻒ ﰲ ﻗﺎﻧﻮﻥ ﺑﺎﺋﻌﻲ ﺍﻟﻄﻌﺎﻡ ﰲ ﻗﺎﻧﻮﻥ ﺍﻟﺼﺤﺔ ﺍﻟﻌﺎﻣﺔ ﻭﺍﳊﺎﺟﺔ ﺍﳌﻠﺤﺔ ﳌﺮﺍﺟﻌﺔ ﻫﺬﻩ 
  .ﺍﻟﺘﻌﺎﻣﻞ ﻣﻊ ﺣﺎﻣﻠﻲ ﺍﳌﺮﺽ
, ﺍﻟﺘﻌﺎﻭﻥ ﻣﻊ ﺍﳉﻬﺎﺕ ﺍﻻﺧﺮﻯ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﻟﺘﺤﺴﲔ  ﻣﻴﺎﻩ ﺍﻟﺸﺮﺏ ﻭﺍﻟﺼﺮﻑ ﺍﻟﺼﺤﻲ , ﺍﻟﺘﺮﻛﻴﺰ ﻋﻠﻰ ﺍﻟﺘﺜﻘﻴﻒ ﺍﻟﺼﺤﻲ ﻟﺒﺎﺋﻌﻲ ﺍﻟﻄﻌﺎﻡ 
 .ﻣﺮﺍﺟﻌﺔ ﻭﺗﻘﻮﻳﺔ ﺍﻟﻘﻮﺍﻧﲔ ﻭﺍﻟﻠﻮﺍﺋﺢ ﻟﺘﺘﻤﺎﺷﻰ ﻣﻊ ﺍﻟﻘﻮﺍﻧﲔ ﻭﺍﻟﻠﻮﺍﺋﺢ ﺍﻟﻌﺎﳌﻴﺔ ﺭﻓﻌﺖ ﻛﺘﻮﺻﻴﺎﺕ ﳍﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ
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I-INTRODUCTION 
I.1 Prefatory :- 
      Food is one of most important media for disease transmission this leads to the 
importance of food care & with the increase in the number of restaurants& 
cafeterias, more care must be given to food preparation, especially with this high 
rate of illiteracy & poverty . 
I.2 Definitions & Statement :- 
     Typhoid fever is infectious disease caused by Salmonella typhi , it is a 
generalized infection with non – specific onset characterised by involvement of 
lymphoid tissues& fever, bradycardia, rose spots rash, splenomegaly & abdominal 
symptoms (1) . 
The foodhandler defined as everyone who handle food starting from 
storage,preparation,cooking& the final handling. The public foodhandlers were 
targeted in this study &not the foodhandlers at home . 
The carrier means any person who continues to excrete Salmonella typhi organisms 
in their excretion or discharge for 90 days or longer after cessation of trearment& 
presenting no signs or symptoms of typhoid fever (1).Chronic carrier is someone 
whose culture is positive for S.typhi on two occasions at least one year a part 
.Convalescent carrier is someone who is positive on two occasions at least four 
weeks & less than one year apart (2). 
I.3 Background Information :- 
   Prevention of Salmonella infection depends largely on provision of safe drinking 
water& food. Typhoid carrier must not engage in preparation or handling of food 
for consumption by others(1).  
I.4 Position in Khartoum State : 
   The number of foodhandlers in Khartoum State is about 54,000 foodhandlers 
registered in the Department of Environmental Health ,SMOH,  while only 18,000 
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foodhandlers were registered in the State Public Health Laboratories i.e. only 
18,000 were investigated . 
Only one third of the foodhandlers were registered & investigated in the SPHL . 
The following table shows the recorded cases in the recent five years : (The 
Statastic Annual Report of SMOH )  
 
The year No. of cases No. of admissions No. of deaths 
1998 3,158 - - 
1999 2,894 138 11 
2000 13,394 152 3 
2001 16,064 171 2 
2002 18,064 271 11 
 
The following table shows the results of stool cultures done for the foodhandlers 
during the last years :( Annual Report of the Public Health Laboratory- Khartoum 
State MOH) 
 
The year No. of cultures done No. of positive cultures 
1998 6942 6 
1999 16589 29 
2000 17912 174 
2001 No available data No available data 
2002 No available data No available data 
2003 44271 59 
 
I.5 Utilization of the Information :- 
The information sorted out from this study will help both the Departments of the 
Environmental Health & the Public Health Laboratory to have an idea about one of 
the serious diseases which is transmitted by food so as to put strong regulations for 
the foodhandlers. 
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I.6 Expectation of the Study : 
By doing this study it is expected to have an idea about the prevalence of 
Salmonella carriers among the foodhandlers, to pick out the weakness of regulation 
if any & to know the knowledge  of the foodhandlers about Salmonella& it's 
transmission. 
 
I.7 Rationale :- 
     By having a glance towards the position in Khartoum State the following will 
concluded:- 
- Only one third of the foodhadlers were investigated . 
- The regulation & follow up of those with positive culture is weak as this is 
done by the  health worker in the locality & no strong law for prohibition 
from handling food  or follow them with stool cultures as the laws in other 
countries out side .They given the treatment by the medical officer at the 
health facilty & after two weeks he received his health card without even 
repetion of the stool culture. 
- The number of carriers inceased from one year to another i.e. 1998 – 2000. 
- The number of carriers among the foodhandlers is not known . 
- No previous assessment of the knowledge & practice of the foodhandlers ,so 
no clear plan for health education was designed . 
- There is some predilection of data regarding the number of cases , if a 
comparison was made between the number recorded in the 2002  Annual 
Report of the SMOH (18,064) and the number of admission was 271& 11 
deaths, while in Annual Report 2002 of FMOH the number of admissions 
was 418 & 23 deaths. 
- By looking to these facts: 
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             1- the proportion of the population with access to improved drinking 
water sources in the northern states is 59.8 % & in the southern states is 
60.7%(3). 
             2- the percentage of the population using sanitary means of the excreta 
disposal in north Sudan is 59.7% & in south Sudan is 48%(3).  
The over all use of safe drinking water & sanitary means of excreta disposal is 
60 %(3) , so we conclude that researches in water & food borne are essential . 
I.8 Aim of the Study :- 
   The aim of this study is to measure the prevalence of Salmonella carrier among 
the foodhandlers , to assess the current administrative procedure& to measure the  
knowledge & practice of the foodhandlers . So as to raise up to state ministry of 
health some information about typhoid fever & to suggest a plan for follow up the 
carrier & health education .  
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II- OBJECTIVES    
 
 
II.1 General Objectives: 
3- To determine the prevalence of entric fever among the foodhandlers in 
Khartoum State. 
4- To evaluate the administrative procedure & regulations towards the 
foodhandlers.  
 
II.2  Specific Objectives :   
1- To determine the number of carriers among the foodhandlers.  
2-To assess the current administrative regulation for follow up of the carrier 
among the foodhandlers . 
5- To assess the knowledge & practice of the foodhandlers about entric fever. 
6- To workout the relation between educational level & the knowledge & 
practice of the foodhandlers  . 
7- To relate the results of stool culture to the risk factors e.g. history of contact 
, type of latrines & type of water supply . 
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II-LITERATURE REVIEW 
III.1 Entric Fever :-  
              Entric fever is primarily a septicaemic illness which 
starts after an incubation period of  7-14 days , it means typhoid & paratyphoid 
fever(4). Mortality rate from enteric fever is high. Salmonella typhi is the common 
cause of enteric fever, but any of the over 2,000 different Salmonella are capable 
of causing enteric fever. In addition to the acute effects of Salmonella infection, it 
is now known that serious chronic rheumatoid or cardiac problems may occur after 
recovery from the acute disease (23). 
III.1.1 History : - 
              In the mid-nineteenth century, Sir William Jenner undertook the first 
successful definition of typhoid, clearly delineating it from typhus, which spreads 
by lice& has differing symptoms. Karl J.Erberth isolated the first causal organism 
for typhoid fever in 1880, thus providing the basis for a definitive diagnosis.  
It was difficult to establish a historical diagnosis prior to that time, but scholars 
working on the history of Jamestown,Virginia (USA) believe a typhoid outbreak 
was responsible for the deaths of over 6,000 settlers between 1607& 1624. In the 
war against South Africa in the late 19th century, British troops lost 13,000 men to 
typhoid, as compared to 8,000 battle deaths.The best known carrier was “ Typhoid 
Mary "; Mary Mallon was a cook in Oyster Bay, New York in 1906 who is known 
to have infected 53 people, 5 of whom died. After being identified as a carrier, she 
was forcibly detained for three years& released on the promise that she would 
never again handle food. Five years after her release, she was found to have been 
the source of 25 cases of typhoid at the Womens Hospital in Manhattan. 
Until 1948, little other than supportive measures could be offered to the typhoid 
patient, but with the discovery of the antibiotic chloramphenicol, mortality was 
markedly reduced. Drug resistance began to emerge in the early 1970s in Mexico 
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&Vietnam, & within few years, 75% of all cases in Vietnam were resistant. In 
industrialized countries , the resistance rates were around 5% of all casesn(5). 
There were a lot of politicians who died of typhoid fever but the most important & 
famous was Alexander the Great(6&25). 
III.1.2 Epidemiology :- 
              Typhoid fever is still a major public health problem in many developing 
countries. Estimating its real impact is difficult though because the clinical picture 
may be confused with many other febrile infections such as rickettsial fever& 
laboratory confirmation is not conducted in all areas. However, according to the 
literature& the extensive field trials conducted, evaluate candidate vaccines, it is 
reasonable to estimate that globally about 16 million cases of typhoid fever occur 
annually causing about 600,000 deaths. The mean incidence of typhoid fever in 
developing countries ranges between 150/105/yr in South America to 1000/105/yr 
in some Asiatic countries. In countries most affected ( except in India, Jordan & 
Nigeria ) peak incidence occurs among children 4 to 19 years of age(7) . In Sudan 
there is a terrible increase in the cases of typhoid fever in year 2002 the number of 
cases recorded was 9,959 cases , while in 2003 it was 19,604 cases with 38 
deaths(8), espacially if we compare this with Canada for example only less than 100 
cases per year have been reported during last 10 years & this because the 
developed modern water& sewage treatment facilities & pasteurized milk, so these 
rare cases are among travellers & they do not pose a risk of spread because water 
& sewage is treated to kill bacteria & the disease is not transmitted directly from 
person to person (9) . 
According to the Center for Disease Control approximately 1 of 20 people who 
cotract typhoid continue to carry the disease after they recover(10) .The carrier stage 
varies from a number of days to years.Only about 3% of cases become lifelong 
carriers of bacteria & this tends to occur more often in adults than in children (11). 
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When untreated, typhoid fever persists for three weeks to a month Death occurs in 
between 1out of 9 cases & 1 out of 3 cases (10). But case – fatality rates of 10% can 
be reduced to less than 1% with appropriate antibiotic therapy (5) . 
Race : No predilection exists . 
Sex  :   No predilection exists . 
Age : In endemic areas , children aged 1-5 years are at the highest risk because 
of weaning passively acquired maternal antibody& a lack of acquired immunity. In 
more recent years, prospective studies have shown that even where the incidence in 
patients is highest in adolescents& young adults, the over all incidence of blood 
culture- confirmed disease generally is highest in children aged 3-9 years & 
declines significantly in late adolescence(12) . 
III.2 Pathogenesis :- 
Aetiology  :- 
          The agent of typhoid, strictly, S. enterica subsp. enterica, serotype Typhi, 
popularly known as S. typhi, is a robust, Gram-negative bacillus that infects only 
man (and possibly the occasional fruit-bat) but is capable of survival in hostile 
environments such as ice, dust, clothes, and water. The polysaccharide envelope 
antigen known as Vi has no intrinsic virulence but appears to confer virulence by 
masking the oligosaccharide somatic O antigen from immunological attack. The 
organism possesses flagella that contain the protein flagellar or H antigen. S. typhi 
can acquire R plasmids, which endow it with resistance to chloramphenicol, 
amoxycillin, and co-trimoxazole. Extensive studies of S. typhimurium in recent 
years have identified a variety of genes (phoP/phoQ, ompR, envZ) that enable the 
organism to adapt to changes in the environment, such as shifts of pH, osmolality, 
and calcium concentrations, and to withstand the effects of microbicidal proteins 
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(defensins) present in the phagosomes of phagocytic cells. Similar genes are 
believed to exist in S. typhi and various mutants are being examined for vaccine 
potential (13). 
111.3 Transmission:- 
               Typhoid is transmitted mainly by the faecal-oral route. The ultimate 
source in most cases is an asymptomatic or recently symptomatic individual who 
carries the organism. Patients with acute typhoid are a relatively infrequent source 
of transmission, even in unsanitary conditions. Less commonly, typhoid infection 
is transmitted by infected urine, sputum, vomit, or pus. The organism may be 
conveyed directly to food or drink by the contaminated fingers of a carrier or 
indirectly by flies or through contamination of water supplies by infected sewage. 
The famous tin of Argentinian corned beef responsible for the more recent 
Aberdeen outbreak was cooled in river water polluted by untreated effluent. S. 
typhi thrives in milk products and cold meats. It can be concentrated several 
hundredfolds by shellfish reared in contaminated sea water. Occasional 
transmission by contaminated hospital instruments, laboratory mishaps, and by 
anal intercourse has been recorded (13). 
III.3.1 Infective dose :- 
          Hornick's studies on the inmates of the Jessup House of Correction 
established that 10 organisms of the Quailes strain would infect 50 per cent of 
healthy volunteers. The infective dose is smaller with more virulent strains or when 
gastric acidity is reduced by antacids or vagotomy. There is evidence in both man 
and from animal models of genetic influences on the response to salmonella 
infections; with an inoculum of given size and strain, individuals will show varying 
responses; for example, some may develop acute disease, others may develop 
transient pyrexia and bacteraemia, and others still may become symptomless 
excreters without any symptoms (13). 
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III.4 Multiplication and Dissemination  :-  
            Bacteria reaching the gut multiply and, without causing damage, pass 
through both normal enterocytes and the M cells that overlie gut-associated 
lymphoid tissue to reach the lamina propria. They continue through the mesenteric 
nodes and thoracic duct to reach the blood stream. Isolation of S. typhi from both 
blood and stool at this very early stage of infection has occasionally been recorded 
in man. For the remainder of the incubation period the bacteria multiply silently 
and blood cultures are sterile. A secondary bacteraemia then follows and the 
patient begins to experience symptoms. 
The infection now disseminates widely to the liver, gallbladder, spleen, and bone 
marrow, and back, via the bile, to Peyer's patches. The precise site of 
multiplication of S. typhi is debated. Most authorities consider S. typhi to be a 
facultatively intracellular organism that multiplies chiefly within macrophages but 
substantial recent data indicate that it may multiply in parenchymal cells of the 
liver and, extracellularly, in the liver sinusoids and amongst tissue debris. Hsu has 
argued that ability to resist phagocytosis may be more important for virulence than 
ability to survive intracellularly. Histopathological examination of infected tissue 
shows an initial influx of polymorphs, followed by the development of typhoid 
nodules ,clusters of lymphocytes and macrophages with ingested bacteria, 
erythrocytes, and other debris concentrated in principal organs of the 
reticuloendothelial system but also to be found in sites such as the kidney, testis, 
and parotid glands. Observation of this process in Peyer's patches shows an initial 
marked hypertrophy that makes the lymphoid tissue stand out prominently from 
the surrounding mucosa. The tissue then becomes ischaemic and necrotic, forming 
a dark slough, haemorrhage and perforation are potential consequences. In addition 
to the typhoid nodules, various non-specific pathological alterations associated 
with sepsis are seen in skeletal muscle (Zenker's degeneration), the myocardium, 
kidneys, lungs, and brain. 
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The pathogenetic mechanisms underlying these events remain poorly understood. 
For many years, interest focused on endotoxin (lipo-oligosaccharide components 
of the bacterial cell wall) released by dying bacteria and demonstrable in the blood 
of patients with typhoid. Endotoxin is capable of inducing both symptoms and 
pathological changes characteristic of typhoid but experimental work by Hornick 
and others demonstrated that it was possible to reproduce all the essential features 
of typhoid in volunteers desensitized to the effects of endotoxin. More recently, it 
has been suggested that the pathogenesis of typhoid can be more readily attributed 
to a cytokine cascade induced by the host immune response, together with 
inflammatory damage mediated by neutrophil proteases, free oxygen radicals, and 
arachidonic acid metabolites. The benefits of high-dose steroids in severe typhoid , 
have been attributed to inhibition of this inflammatory damage (13) . 
 
III.5 Clinical feature :- 
            Typhoid is predominantly an infection of children and young adults. It 
affects both sexes equally. Despite the huge diversity of clinical features there are 
often few specific findings to assist clinical diagnosis in the early stages. The 
incubation is dictated by the infecting strain, the number of organisms ingested, 
and host factors. The extremes of the range are 3 to 60 days, but most infections 
occur 7 to 14 days after exposure. 
Entric fever is primarily asepticaemic illness, with non–specific flu–like symptoms 
which increase in severity during the first two weeks of illness. The temperature 
rises in a step like fashion ,reaching its highest level in the second week , by which 
time there is marked toxaemia . 
There may be diarrohea ,but many patients remain constipated throuhout the 
illness. Signs include flurred tongue, rose spots on the trunk, abdominal 
distention& splenomegaly. During the third week, the temperature declines, but at 
this stage a number of potentially fatal complications may occur including 
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intestinal haemorrhage& perforation, pneumonia, cholecystitis, meningitis & 
oesteomyelitis. 
Osteomyelitis is especially common in patients who have sickle – cell anaemia. 
Death earlier in the illness is usually related to septicaemia & toxaemia 
Paratyphoid is similar but less severe illness than typhoid (4). 
III.5.1 Diagnosis :- 
         By blood , stool , bone marrow & urine culture. 
The widal test measures agglutinating antibody titres but may be difficult to 
interpret in immunised patients (4). 
 Culture  :- 
        Published comparisons of different methods of culture for S. typhi 
consistently report that the best yields are to be had from bone marrow aspirates. 
This method has the added advantage of providing cultures that are often positive 
for some days after the start of antibiotic therapy. A convenient way to obtain the 
requisite 1 to 2ml of aspirate, with minimal inconvenience to patient and operator. 
It is standard practice to culture blood, urine, and faeces also but such samples will 
only exceptionally provide a positive culture when marrow culture is negative. 
The yield of positive blood cultures can reach 80 per cent. It is maximized by 
taking generous volumes, by repeat cultures, and by careful attention to providing 
the optimum ratio of blood to broth (1:10). There are conflicting data as to whether 
higher yields can be obtained by culturing blood clots to which streptokinase (100 
u/ml) has been added. Culture of the mononuclear fraction of blood has recently 
been shown to concentrate organisms (which may be as few as one per ml) and to 
speed identification. In view of the high concentration of organisms in the bile in 
typhoid, culture of intestinal fluid obtained by duodenal string capsule is 
theoretically attractive and has been shown to have comparable sensitivity to blood 
culture, particularly if the string is left in place overnight. The procedure is more 
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cumbersome than other methods and not recommended for routine use, except 
possibly for children and in the search for carriers. 
The number of organisms recoverable from faeces increases through the course of 
the illness. Rectal swabs are less satisfactory than faecal samples. The results must 
be interpreted with caution in endemic areas with many carriers. Isolation from 
urine is more common in areas endemic for schistosomiasis. Rose spots, when 
present, can give a positive culture in 70 per cent of patients. 
When specimens are sent for culture, it is important that a suitable variety of 
selective and enrichment media is employed. A number of different species of 
Salmonella give rise to typhoid-like illnesses and each has slightly differing 
requirements. Most positive cultures come up in the first week but 2, or even 3 
weeks of culture are needed to maximize the yield (13). 
Salmonellae are frequently isolated from the stool of patients with gastroenteritis. 
In large studies in North America, Campylobacter species are most commonly 
isolated, and Salmonella species are the second most frequently isolated bacterial 
pathogen (14). 
Method of stool culture used in the study :- 
  specimen                 culture : S.F.Broth 
               incubation for 24 hours 
 
 
                             sub culture 
                
           
             S.S.A       X.L.D.                 S.S.B. 
 
Incubation at 37cْ for 24 hours  
(1) lactose fermentation : only continue to test non lactose organisms for 
S.typhi . 
(2) Oxidase test :only continue to test oxidase –ve organisms for S.typhi . 
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(3) Biochemical reaction : 
-       T.S.I. ( using API- system for coding ) it is a fermentation test. 
- Lysin :it tests the ability of the organism to attack certain substances . 
- Indol ,motility & DNA : enzymatic tests . 
- VP : end product of fermentation , which acid (15). 
 
Serology :- 
         The role of serology in the diagnosis of typhoid is contentious. To some 
extent, improvements in culture diagnosis have obviated the need for serology but, 
more recently, serological methods have found new applications in the field of 
rapid diagnosis. The disadvantages of the traditional tube Widal test are the time 
taken to demonstrate a rise in titre, the delay or absence of antibody responses in 
some patients, high titres of antibody present in certain populations, the difficulties 
of interpretation of results in those previously infected, vaccinated or started on 
antibiotic treatment, and cross-reactions between salmonellae and related 
organisms. Studies of the Widal in South America, Sudan, and West Africa have 
suggested it is of limited value, whereas very high predictive values for a single 
titre of O antibody in excess of 1:40 have been reported in Indonesia and Papua 
New Guinea. What emerges from these various studies is that Widal serology is 
only of value when accurate and up-to-date information is available about the 
predictive values of positive serology for the population where the test is to be 
used. In Malaysia, Rose and Abraham have shown that it is possible to diagnose 
typhoid with 80 per cent specificity and 92 per cent sensitivity on the basis of six 
simple clinical and laboratory findings (including the Widal test) in a setting where 
culture cannot be done (13). 
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Other  Laboratory Findings  in  Typhoid :- 
 
         Common haematological findings include a mild normochromic anaemia, 
mild thrombocytopenia, and an increased erythrocyte sedimentation rate. The 
frequency of true leucopenia has been overstated in the past ; most patients have a 
total white-cell count within the normal range. Leucocytosis suggests either 
perforation or an incorrect diagnosis. Laboratory evidence of mild disseminated 
intravascular coagulation is common but rarely of clinical significance. Common 
biochemical findings include hyponatraemia, hypokalaemia, and elevation of liver 
enzymes. The urine often contains some protein and white cells (15). 
Management :  
          The aims of management are to eliminate the infection with antibiotics 
swiftly, to restore fluid and nutritional deficits, and to monitor the patient for 
dangerous complications. 
Treatment :- 
            Typhoid fever can be effectively treated with antibiotic therapy . 
Usually chloramphenicol,ampicillin& co-trimoxazole constitute the first–line 
antibiotic against S.typhi. Until 1950 these antibiotics were effective in patients 
with acute infection ,reducing complications &mortality.However,since 1950 
progressive resistance to one or two of these first-line antibiotics has been reported 
& in 1989 resistance to all three first-line antibiotics was observed in 
Pakistan,India,China& the Arabian gulf. Quinolone derivatives such as 
ciprofloxacinor pefloxacin & third generation cephalosporins such as ceftriaxone 
or cefotaxim are very effective or treating the multidrug resistant S.typhi 
strains,particularly ciprofloxacin given by oral route in a 7-day course of therapy 
.However ,the need for increasing doses of ciprofloxacin has been reported from 
India.Resistance to nalidixic acid &ciprofloxacin itself has also been described (16).  
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Supportive  Care  :- 
            The patient's principal symptoms will be fever and headache. Cooling 
measures are preferred to antipyretics for relief of fever. Simple analgesics may be 
used to relieve the headache until the antibiotics take effect (usually within 48 
hours), though it should be remembered that paracetamol can lengthen the half-life 
of chloramphenicol five-fold and antipyretics have been blamed for triggering 
hypotension in severely ill patients. Most patients can eat and drink normally. 
Bland diets are not required and there is no evidence that they protect the bowel 
from perforation. Patients may require antifungal therapy for oral candidiasis 
whilst taking antibiotics. The daily ward-round should include assessment of the 
patient's mental state and circulatory status, and repeated examination of the 
patient's abdomen for hints of impending perforation and to detect splenomegaly 
and rose spots, if these were not observed on admission . 
Severe cases of typhoid (see below), particularly those with impairment of 
consciousness or hypotension, are best managed in an intensive care unit. 
Parenteral fluids may be required to make up fluid, sodium, and potassium deficits 
in patients dehydrated by poor oral intake, large insensible fluid loss, diarrhoea, 
vomiting, or sequestration of fluids in the bowel. Sedation will be required for 
disturbed patients (13). 
 
Complications :-  
Typhoid fever has many complications , many of them are fatal : 
- Severe typhoid . 
- Intestinal perforation . 
- Intestinal hamorrahage . 
- Relapse. 
- Carriers. 
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Carriers :- 
       Most patients with typhoid continue to excrete S.typhi in their stools or urine 
for some days after starting antibiotic treatment. Among fully recovered patients a 
proportion, labelled convalescent carriers, continue to excrete for periods up to 
three months. The three per cent or so of patients still excreting at three months are 
unlikely to cease and at one  year meet the formal definition of chronic carrier 
.When carriers are detected by screening about twenty five per cent may give no 
history of acute typhoid. Faecal carriage is more likely to develop in individuals 
with gallbladder disease and is thus most common in women over the age of forty ; 
in the Far East there is an association with opisthorchiasis. Urinary carriage is 
particularly associated with schistosomiasis but is also found with conditions such 
as nephrolithiasis. Carriers rarely experience symptoms but acute typhoid can 
supervene and an increased risk of carcinoma of the gallbladder has been reported. 
Carrier screening employs a combination of culture and serological methods. 
Patients discharged after treatment for typhoid with six negative stool and three 
negative urine specimens and negative Vi serology are considered free of infection. 
The majority of patients with positive stools at the completion of treatment will 
only excrete temporarily and can be safely followed up. The time to consider 
antibiotic eradication of carriage comes in those still excreting at three months, or 
possibly earlier in patients considered to be at particular risk of communicating the 
infection to others. The patient with a persistently elevated or rising Vi antibody 
titre is likely to be a carrier. Repeated checks of urine and faeces should be made 
and consideration given to obtaining bile cultures if these are negative. In Egypt, 
demonstration of H antibody in urine has been useful in identifying carriers. 
Eradication of carriage requires prolonged high-dose antibiotics. In the past, 
ampicillin, amoxycillin, and co-trimoxazole have all been used with success. More 
recently, good results have been reported with norfloxacin and ciprofloxacin. 
Cholecystectomy and nephrectomy, once widely used to eliminate carriage (and 
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not without some operative mortality) are hard to justify on public health grounds 
alone, but can be considered if antibiotic methods fail and there are indications for 
operation beyond the elimination of carriage. The success rates of surgery are 
increased by giving antibiotics as well (13). 
Control of typhoid fever :- 
There are generally three lines of defince against typhoid fever : 
- Control of reservoir . 
- Control of sanitation . 
- Immunization . 
1-Control of reservoir :- 
             The usual methods of control of reservoir are their 
identification,isolation,treatment &disinfection . 
a- Cases :- 
1. Early diagnosis . 
2. Notification . 
3. Isolation. 
4. Treatment. 
5. Disinfection. 
6. Follow up . 
 
b- Carriers:-  
(i) Identification : carriers are identified by cultural 
&serological examinations . Duodenal drainage 
establishes the presence of salmonella in the biliary tract 
in carriers.The Vi antibodies are present in about 80% of 
chronic carriers . 
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(ii) Treatment :the carriers should be given an intensive 
course of antibiotics to achieve eradication of the carrier 
state . 
(iii) Surgery :cholecystectomy with concomitant antibiotics 
therapy has been regarded as the most successful 
approach to the treatment of carriers. Cure rate may be 
as high as 80%. Urinary carriers are easy to treat , but 
refractory cases may need nephrectomy when one 
kidney is damaged the other healthy . 
(iv) Surveillance : the carriers should be kept under 
surveillance. They should be prevented from handling 
food,milk or water for others . 
(v) Health education : health education regarding washing 
hands with soap after defecation / urination & before 
preparing food is an essential element.Public health 
services need to direct messages about the use, 
preparation and storage of food to those who cater on 
domestic premises (22). 
In short, the management of carriers continues to be an unsolved problem.This is 
the crux of the problem in elimination of typhoid fever .   
2- Control of sanitation :- 
             Protection& purification of drinking water supplies, 
improvement of basic sanitation and promotion of food hygiene are essential 
measures to interrupt transmission of typhoid fever. For instance, typhoid fever is 
never a major problem where there is a clean domestic water supply. Sanitary 
measures not followed by health education may produce only temporary results. 
However, when sanitation is combined with health education, the effect tend to be 
cumulative, resulting in a steady reduction of typhoid morbidity(17). The food 
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handler must wash between handling different foods and especially after handling 
raw meat and poultry; cooked food should be manipulated by tools and utensils 
and not by the hands; and work surfaces and equipment must be cleaned 
thoroughly and disinfected efficiently. Cleaning equipment must also be 
disinfected adequately (24). 
 
3- Immunization :- 
          The old parenteral-killed whole-cells vaccine was effective but produce 
strong side effects.To day, two safe & effective vaccines are currently licensed & 
available, based either on defined subunit antigen or on whole cells live attenuated 
bacteria. One is composed of V polysaccharide given in one single dose by 
parenteral route, elicitingprotection seven days after injection. In endemic areas the 
protective efficacy provided is 55% five years after a single dose . Ten years after 
immunization, 58% of the vaccinees still carry more than 1ug/ml of IgG antibodies 
in their blood.This vaccine is licensed in more than 63 countries in Africa, Asia, 
Europe, Australia& Americas.The other vaccine is composed of a live attenuated 
mutant Ty21a given by oral route in three doses two days apart, eliciting protection 
seven days after the final dose . The protective efficacy , seven years after the last 
dose, is still 67% in endemic areas. This vaccine is currently licensed in 56 
countries in Asia , Africa , Europe ,USA& South America (16).  
WHO recommends vaccination for people travelling in high-risk endemic areas. 
No recommendation is currently provided for other groups. However, people living 
in endemic areas, travellers, people in refugee camps, microbiologists& children 
could represent the target population for vaccination. Should the incidence of 
typhoid fever be confirmed during the school years in children between 5- 19 years 
of  age, the best time to immunize would be during school hours. Potential 
vaccines to be used would be either Vi or Ty21a. Should the incidence be reported 
in children under 5 years of age , the Expanded Programme on Immunization time 
should be more appropriate using a Vi- conjugate vaccine (16) .  
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There now is an oral typhoid vaccine & a new single dose injectable vaccine that 
produce fewer side effects that the older two dose injectable vaccine. Both 
vaccines are equally effective & offer 65-75 % protection against the disease .  
The oral vaccine (Vivotif ) contains a live but weakened strain of Salmonella 
bacteria that causes typhoid fever. The vaccine consists of four capsules that are 
taken every other day over a one week period. The capsule protects the vaccine 
against stomach acid so it remains active when it reaches the intestine where the 
immunity develops.The oral vaccine can be given either as a first time dose or as 
abooster dose. The protection should last about 5 years at which time another 
booster dose would be needed if traveling again. The oral vaccine is not 
recommended for children under 6 years old. The oral typhoid vaccine is available 
at pharmacies by prescription only& has a retail price around $ 35. 
The new single dose injectable vaccine(TyphimVi) containing capsular 
polysaccharide antigen became available in February ,1995 .The protection offered 
by this vaccine effective starting two weeks after injection & should last for two 
years. Subsequent booster doses are recommended at two years intervals. This 
vaccine can be used in children as young as two years old. Side- effect ,while 
greater than those of the oral vaccine, are much less than those experienced with 
the old two doses injectable vaccine (18) .  
It has been found that the gene mutation that causes cystic fibrosis also appears to 
protect against infection with typhoid fever bacteria (19) . 
In poorer parts of the world, many of these measures have not been instituted. 
Studies have shown that provision of lavatories and clean water can halve 
exposure. In Bangkok, mass annual vaccination of children has produced a marked 
reduction in typhoid in children. For those that live in or travel to such areas the 
options are to kill S. typhi in water by heating to 57 ْC, iodination or chlorination, 
to be particularly careful with food prepared outside the home and to be 
immunized. Patients and convalescents with typhoid should be advised to wash 
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their hands after using the toilet and before preparing food and to use separate 
towels (13) . 
Guidelines for travelers :- 
         Travelers to Asia (particularly the Indian subcontinent), Africa& Latin 
America have been especially at risk. The risk is greater for those who travel to 
developing countries& who travel in smaller cities, villages & rural areas off the 
usual tourist routines . 
To minimize this risk :-   
         • Drink only water that you have boiled or treated with chlorine or iodine. 
Avoid popsicles & flavored ices that may have been made with contaminated 
water . 
         • Other safe drinks include tea or coffee made with boiled water & 
carbonated , bottled  beverages with no ice . 
         • Avoid undercooked or raw fish & shellfish . 
         • Avoid raw salads & vegetables . 
         • Eat only food that has been throughly cooked & is still hot ,or fruits that 
you have peeled yourself . 
         • Avoid food & drinks from street vendors. If not, be sure that meals bought 
from street vendors are throughly cooked in your presence & do not contain any 
uncooked foods . 
         • Avoid unpasteurized dairy products & ice cream . 
         • Practice good personal hygiene, including frequent handwashing (20) . 
  
Foodhandlers & exclusion from work :-  
         Enteric fever is a serious infection & infected foodhandler should be 
excluded from work immediately & the public health department informed. 
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Pre- employment testing of prospective foodhandlers or employees returning from 
aboard with a history suggestive of enteric fever is required. Six consecutive 
negative stools taken at two week intervals are recommended to clear applicant. 
Exclusion from work is indicated if:  
              • Stool positive prospective employee. 
              • Employee with acute infection. 
              • Employee who is a symptomless carrier. 
              • Employee who is household contact of acute case or carrier & who is 
found to be positive. 
              • Employee returing from aboard & found to be positive. 
              • Employee screened after contact with case or outbreak & found to be 
positive.  
All above enteric fevers need effective antibiotic & advice on good hygiene to both 
employee and employer. Enteric fever should be dealt with the public health & 
environmental health department but in general the following applies: 
            • Cases should be excluded from work until 6 consecutive negative stool 
samples, taken at 14 days interval , are obtained. 
            • Contacts should be excluded from food handling duties , although not 
necessarily from work, until three consecutive negative stools taken at weekly 
intervals starting three weeks after the last contact with an untreated case (21) . 
Public health strategy  : - 
           The current control measures including health education& antibiotic 
treatment. Usually the prevention of enteric diseases comprises basic sanitary& 
hygiene measures, including purifying water supplies, improving water delivery& 
sewage control, supplying hand - washing facilities, construction & use of latrines , 
boiling water & supervising foodhandlers. Most of the time, however , properly 
applying these recommendations is difficult . Moreover , antibiotic therapy has 
been a successful control measure in the clinical management of typhoid fever for 
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along time . Unfortunately , since 1990 more & more strains of S. typhi that are 
resistant to most previously useful oral antibiotics Even in optimal conditions , the 
existing mix of interventions ( health education & antibiotic treatment ) is unlikely 
to eliminate completely the problem of typhoid fever.Complementary efforts to 
develop effective tools for public health control of the disease have now become 
essential. 
The Law of Protection of the Public Health :  
           This is the state law number thirteen for the year 1999:- 
In the item number six which is build on item number five –two which is: about 
the health section at the locality on giving the health card & permission for 
handling food from manufacturing , storing & sailing (page 1)  :-  
                 1- Every foodhandler must do medical check & investigation to have the 
health card & permission for handling food . 
                  2- Any food or drinks for sale without permission , the locality has the 
right of confiscating it . 
Regulation for  the public health for food – year 1977 :  
           This regulation had been build up by the Minister of Health according to 
his rights in item 14 (2) (b) from The Food Control Code for the year 1973 :  
    Under the title of : Health Instruction for the Foodhandlers item number 10 page 
7 :  
a) Any foodhandler in all steps of handling food must be free of all 
food & water borne diseases i.e. must not be a patient or a 
carrier. This must be confirmed by periodical medical& 
labarotary check up. They must have a certificate to confirm this 
Anyone has to repeat the medical & laboratory check up at any 
time requested from him, if a disease or food posioning occurred 
as a result of consuming the food he handles or when came back 
to work after a medical leave. 
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b) All foodhandlers must be of high level of personal hygiene, 
cleanly dressed & covered heads. 
c) They must wash their hands when ever it is necessary. 
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METHODS & MATERIAL 
 
STUDY DESIGN: - community – based, cross- sectional, 
descriptive study. 
STUDY AREA: - Khartoum State, which is the most important state 
in Sudan, with the highest population & it represent the capital of Sudan. It is the 
smallest state about 28000 km2 . The estimated  population of Khartoum state is 
4.936.000 (1). It consist of three provinces Khartoum , Khartoum north & 
Omdurman . 
STUDY population: -  
(1) The foodhandlers . 
(2) The administrative records & regulation. 
(3)  The key informants at :  
- Department of public health lab . 
- Department of environmental health . 
- Health manager in the locality . 
The inclusion criteria :- any person who handle food &registered in Public 
Health labarotory had been included in this study . 
THE STUDY VARIABLES :- 
-  Personal data (gender , age &education ) . 
- The knowledge of the foodhandlers about typhoid fever ( the cause , infectiuos 
or not ,common or not ,clinical signs &symptoms ,transmission ,treatment & 
prevention ) . 
- Home data ( history of contact , time of contact , source of drinking water & 
type of the latrine)  
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- The carrier rate among the foodhandlers . 
- The adminstrative regulation & health card . 
Ethical consideration :- 
     Informed written consent had been taken from every respondent after explained 
the aim of the study & the aim of the investigation .  
Sampling :-  
Sample technique :- 
- Multi – stage . 
- The sample then allocated proportionally to the number of the foodhandlers in 
every health center. 
Sample frame  :- 
- The health center. 
Sample size  :- 
-  Caculated from the equation :- 
 
                   n=Z2(p)(q) 
                                    D2 
Where :-  
     n = sample size. 
     Z = level of confidence = 1.96. 
     P = proporation of success = 0.5. 
     q = proporation of failure = 1-p =0.5. 
     D = desired margin of error = 0.05. 
From this equation the sample was 400 but 2 were lost & so the respondents were 
398 foodhandlers . 
Methods of data collection :-  
1-     structured questionare :- 
I- Profile history ( age, sex, place of working& knowledge)  
 40
II- Place of working . 
III- Family & history of contact . 
IV- Check list for the foodhandler apperance . 
2- Stool culture . 
3- Individual Indepth Interview. 
4- Regulation records. 
Data collection: 
The questionare was tested in a sample of 30 foodhandlers, then the questionare 
was modified according to the results of the pretest. Two days training for the 
data collectors was conducted before the data collection.The questionare was 
filled by directly interviewing the foodhandlers ,daily revision was done in 
addition to the close field supervision.The filling of the questionare then 
completed after the result of the stool culture received one week later. 
The test used for the study was : Stool culture for Salmonella. 
Individual indepth interview was conducted with each of the key informants by 
me.Then I revised any available records & regulation. 
 
Data analysis :-  
The data had been analysed , SPSS version 9 was used, frequency tables, 
pie &bar charts were done , cross tabulation &Chi square test for 
significant were done, the significant level was set at <0.05.  
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              RESULTS 
 
 
 
- Most of the respondents were males (95%) , only 5% were females  
 
 
Figure (1)  : The educational level of the respondents . 
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Only 10 % are illitrate , the remaining 90% are of different levels of education . 
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Figure (2)  : The respondents hearing about typhoid fever. 
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The percentage of knowledge among the respondents is 90.7% ,while 
those did not ever heard about typhoid fever were only 9.3 % . 
 
 
- The  knowledge of the cause among the respondents is (50%) equal to those 
who did not know the cause of typhoid fever (50%). 
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Table (1)  : The respondents' knowledge about if typhoid fever is 
infectious disease or not . 
 
Is it an infectious 
disease 
Frequency Percent 
Yes 211 53.2 
No 112 28.2 
Do not know 27 6.8 
Not applicable 47 11.8 
Total 397 100% 
 
The respondents who know that it is infectious were 53.2% while those think it is 
not were 28.2% & 6.8% did not know if it is infectious or not .   
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Figure (3)  :  Knowledge of the respondents about the role of flies in 
transmisson of typhoid fever . 
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70.9 % of respondents know that flies transmit typhoid fever ,6.1% think 
they are not while 23% do not know if they transmit or not . 
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Figure (4)  :  Knowledge of the respondents about the role of air in 
transmisson of typhoid fever . 
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54% of the respondent think that it can be transmitted by air ,19 % think 
it is not & the remainder do not know . 
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Figure (5)  :  Knowledge of the respondents about the role of insect 
in transmisson of typhoid fever . 
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60.1% think that typhoid fever can transmitted by insect ,while 14.2% 
think it is not & 25.7% do not know . 
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Figure (6)  :  Knowledge of the respondents about the role of food in 
transmisson of typhoid fever . 
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64.4 % of the respondents know that it can be transmitted by food , 9 % 
think it is not while 26.6 % do not  
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Figure (7)  :  Knowledge of the respondents about the role of water 
in transmisson of typhoid fever . 
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60 % of the respondents know that it can be transmitted by water , 13 % 
think it is not while 27 % do not know. 
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Figure (8)  :  Knowledge of the respondents about the role of dirty 
hands in transmisson of typhoid fever . 
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- 63.3 % of the respondents know that it can be transmitted by dirty 
hands , 7 % think it is not while 29.7 % do not know . 
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Figure (9)  :  Knowledge of the respondents about the symptoms of 
typhoid fever . 
 
0%
10%
20%
30%
40%
50%
60%
70%
Fe
ve
r
Di
arr
he
a
Co
ns
tip
ati
on Flu
yes no Do not know 
 ,
 
 
- 64.6 % know that fever is a symptom of typhoid ,3.0% think it is not 
&32.4 % do not know . 
- 32.2 % know that dirrhea is a symptom of typhoid ,12.8 % it is not & 
55 % do not know . 
- 15.8 % know that conistipation is a symptom of typhoid, 24.9 % think 
it is not & 59.3 % do not know. 
- 14.6 % know that flu is a symptom of typhoid , 25.6 % think it is not & 
59.8 % do not know . 
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Figure (10)  :  Knowledge of the respondents about the typhoid fever 
if it is treatable or not  . 
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- 79 % know that typhoid is a treatable disease , 4 % think it is not & 17 
% do not know . 
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Figure (11)  :  Knowledge of the respondents about the typhoid fever 
if it is a common disease or not. 
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-  44 % know that typhoid is a common disease , 38.2 % think it is not & 
17.8 % do not know . 
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Table  (2)  :  Knowledge of the respondents about the  prevention of 
typhoid fever. 
 
 
Prevention Yes No Do not know Total 
Washing hands 
carefully after using 
toilet    
 
48.2% 1.8% 50% 100% 
Covering food 49.7% 1.0% 49.3% 100% 
Fight flies 47.5% 1.5% 51.0% 100% 
Fight insect 38.7% 5.0% 56.3% 100% 
Vaccination 34.6% 5.0% 60.4% 100% 
 
 
 - 48.2 % of the respondents  know that washing hands carefully post 
urination or defication prevents typhoid fever , 1.8 % think it is not & 50 
% do not know . 
- 49.7 % of the respondents  know that covering food  prevents typhoid 
fever , 1.0 % think it is not & 49.3 % do not know . 
 - 47.5 % of the respondents  know that fight flies  prevents typhoid 
fever , 1.5 % think it is not & 51.0 % do not know . 
- 38.7 % of the respondents  know that fight insect prevents typhoid 
fever ,5.0 % think it is not & 56.3 % do not know . 
- 34.6 % of the respondents  know that vaccination  prevents typhoid 
fever , 5.0 % think it is not & 60.4 % do not know . 
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- Only 6 % of the respondents had been infected by typhoid fever 
before while 94 % were not . 
 
Table (3) : when the respondents attacked by typhoid  
fever . 
 
 
When did the respondent infected by typhoid Frequency 
½ month ago 1 
2 months 1 
More than 2 month 17 
Total 19 
 
 
- 3 % of the respondents had a history of contact in the family  & 97 
% were not . 
 
Table (4) : when the family member attacked by typhoid fever . 
 
 
 
 
 
 
 
When did the family member infected by 
typhoid 
Frequency 
1/4 month ago 1 
month 1 
More than a month 11 
Total 13 
 56
Table (5) : who served the typhoid fever patient . 
 
Who served the typhoid 
patient 
Frequency Percent 
Father 1 8.3% 
Mother 3 25.1 % 
Son 1 8.3% 
Sister 3 25.1 % 
Daughter 1 8.3% 
Husband 1 8.3% 
Cousin 1 8.3% 
Friend 1 8.3% 
Total 12 100% 
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Figure (12)  :  How typhoid fever was diagnosed. 
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- 76 % dignosed by investigation , 8 % by doctor , 8 %by symptoms & 8 
%other told them . 
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Table (6) : The typhoid fever patient who had received treatment. 
 
 
Is the typhoid patient 
treated 
Frequency Percent 
Yes 13 100 % 
Total 13 100 % 
 
- 100 % of the patients were received treatment . 
 
 
Figure (13)  :  where the typhoid fever patient treated . 
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- 69 % of them treated in hospital , 23 % in home & 8 % in the health 
center . 
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Table (7) : Is there any family member been infected by typhoid 
fever . 
 
Is there any family member been caught the 
infection 
Frequency Percent 
No  13 100 % 
 
- no transmission of the disease among the family . 
 
 
 
- 64.5 % of the respondents have latrine , 31.5 % have flush latrine, 
2.3 % go outside & 1.8 % use public water cycle . 
 
 
- 76.7 % of the respondents have home pipe ,20.7 % from the 
donkey , 1.7 %from public pipe & .3 % from the well . 
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Figure (14)  :  result of the respondents stool culture . 
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- 3 % of the respondents had positive stool culture .  
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Table (8) : The results of the check – list . 
 
 
The check note Yes No Total 
Is there a latrine in the working place 54.4 % 45.6 % 100 % 
Is there water & soap for washing hands 85.2 % 14.8 % 100 % 
Is the foodhandler clean with clean cloth 84.3 % 15.7 % 100 % 
Is there special cloth for working 60.6 % 39.4 % 100 % 
Is his nails were cutted 84.8 % 15.2 100 % 
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Table ( 9) : the relation  between educational level and hearing 
about typhoid . 
 
Did you heared about 
typhoid fever 
 
Yes No 
Total 
Illitrate 31 
8.0% 
7 
1.8% 
38 
9.8% 
khalwa 73 
18.9%  
17 
4.4% 
90 
23.3% 
Read & writing 7 
1.8% 
 7 
1.8% 
Primary 97 
25.1% 
9 
2.3% 
106 
27.5% 
Secondary 43 
11.1% 
1 
.3% 
44 
11.4% 
High 
secondary 
81 
21.0% 
 81 
21.0% 
university 19 
4.9% 
1 
.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 351 
90.9% 
35 
9.1% 
386 
100.0% 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 26.244 6 .000 
Likelihood Ratio 32.133 6 .000 
Linear-by-Linear Association 22.068 1 .000 
N of Valid Cases 386     
a  4 cells (28.6%) have expected count less than 5. The minimum 
expected count is .63. 
 
- by doing logistic regression between education & hearing about 
typhoid fever it found that it is  sig.=.000 .  
 
 
 63
Table (10 ) : The relation  between educational level and knowledge 
about the cause of typhoid . 
 
 
Do you know the cause of 
typhoid fever 
 
Yes No Not 
applicable 
Total 
Illitrate 9 
2.3% 
22 
5.7% 
7 
1.8% 
38 
9.9% 
khalwa 36 
9.4% 
40 
10.4%  
14 
3.6% 
90 
23.3% 
Read & 
writing 
2 
.5% 
5 
1.3% 
 7 
1.8% 
Primary 40 
10.4% 
58 
15.1% 
8 
2.1% 
106 
27.6% 
Secondary 21 
5.5% 
21 
5.5% 
1 
.3% 
43 
11.2% 
High 
secondary 
52 
13.5% 
28 
7.3% 
 80 
20.8% 
university 15 
3.9% 
5 
1.3% 
 20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 175 
45.6% 
179 
46.6% 
30 
7.8% 
384 
100.0% 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 47.325 12 .000 
Likelihood Ratio 53.216 12 .000 
Linear-by-Linear Association 35.233 1 .000 
N of Valid Cases 384     
a  6 cells (28.6%) have expected count less than 5. The minimum 
expected count is .55. 
 
By doing logistic regression between education & knowledge of the cause of 
typhoid fever it found that it is significant ( sig. = .0002 ) . 
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Table (11) : The relation  between educational level and knowledge 
about if typhoid is infectious disease or not. 
 
 
Is it infectious   
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 10 
2.6% 
11 
2.9% 
12 
3.1% 
4 
1.0% 
37 
9.6% 
khalwa 34 
8.8% 
25 
6.5% 
16 
4.2% 
15 
3.9% 
90 
23.4% 
Read & 
writing 
3 
.8% 
3 
.8% 
 1 
.3% 
7 
1.8% 
Primary 59 
15.3% 
28 
7.3% 
14 
3.6% 
5 
1.3% 
106 
27.5% 
Secondary 31 
8.1% 
12 
3.1% 
1 
.3% 
 44 
11.4% 
High 
secondary 
52 
13.5%
27 
7.0% 
 2 
.5% 
81 
21.0% 
university 15 
3.9% 
4 
1.0% 
1 
.3% 
 20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 204 
53.0% 
110 
28.6% 
44 
11.4% 
27 
7.0% 
385 
100.0%
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-
sided) 
Pearson Chi-Square 69.767 18 .000 
Likelihood Ratio 79.023 18 .000 
Linear-by-Linear Association 49.829 1 .000 
N of Valid Cases 385   
a  9 cells (32.1%) have expected count less than 5. The minimum 
expected count is .49. 
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Table (12) : The relation  between educational level and knowledge 
about transmission of typhoid fever by flies . 
 
 
 
Is it transmitted by flies  
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 8 
2.1% 
3 
.8% 
17 
4.4% 
10 
2.6% 
38 
9.9% 
khalwa 24 
6.3% 
2 
.5% 
44 
11.5% 
19 
5.0% 
89 
23.2% 
Read & 
writing 
2 
.5% 
2 
.5% 
2 
.5% 
1 
.3% 
7 
1.8% 
Primary 48 
12.5% 
4 
1.0% 
42 
11.0% 
11 
2.9% 
105 
27.4% 
Secondary 30 
7.8% 
1 
.3% 
9 
2.3% 
4 
1.0% 
44 
11.5% 
High 
secondary 
46 
12.0% 
1 
.3% 
23 
6.0% 
10 
2.6% 
80 
20.9% 
university 12 
3.1% 
2 
.5% 
6 
1.6% 
 20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 170 
44.4% 
15 
3.9% 
143 
37.3% 
55 
14.4% 
383 
100.0%
 
Chi-Square Tests 
  Value df Asymp. Sig. 
(2-sided) 
Pearson Chi-Square 59.121 18 .000 
Likelihood Ratio 55.996 18 .000 
Linear-by-Linear Association 32.717 1 .000 
N of Valid Cases 383     
a  11 cells (39.3%) have expected count less than 5. The minimum 
expected count is .27. 
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Table (13) : The relation  between educational level and knowledge 
about transmission of typhoid fever by air . 
 
 
Is it transmitted by air  
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 6 
1.6% 
4 
1.0% 
18 
4.7% 
10 
2.6% 
38 
9.9% 
khalwa 15 
3.9% 
8 
2.1% 
45 
11.7% 
22 
5.7% 
90 
23.4% 
Read & 
writing 
2 
.5% 
1 
.3% 
3 
.8% 
1 
.3% 
7 
1.8% 
Primary 34 
8.8% 
8 
2.1% 
51 
13.2% 
13 
3.4% 
106 
27.5% 
Secondary 20 
5.2% 
7 
1.8% 
13 
3.4% 
4 
1.0% 
44 
11.4% 
High 
secondary 
35 
9.1% 
9 
2.3% 
27 
7.0% 
9 
2.3% 
80 
20.8% 
university 8 
2.1% 
6 
1.6% 
6 
1.6% 
 20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 120 
31.2% 
43 
11.2% 
163 
42.3% 
59 
15.3% 
385 
100.0%
 
Chi-Square Tests 
  Value df Asymp. Sig. 
 (2-sided) 
Pearson Chi-Square 45.122 18 .000 
Likelihood Ratio 46.599 18 .000 
Linear-by-Linear Association 31.902 1 .000 
N of Valid Cases 385     
a  8 cells (28.6%) have expected count less than 5. The minimum 
expected count is .78. 
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Table (14) : The relation  between educational level and knowledge 
about transmission of typhoid fever by insect bite. 
 
 
Is it transmitted by insect bite  
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 9 
2.3% 
 18 
4.7% 
11 
2.8% 
38 
9.8% 
khalwa 23 
6.0% 
5 
1.3% 
43 
11.1% 
19 
4.9% 
90 
23.3% 
Read & 
writing 
2 
.5% 
1 
.3% 
3 
.8% 
1 
.3% 
7 
1.8% 
Primary 38 
9.8% 
7 
1.8% 
48 
12.4% 
13 
3.4% 
106 
27.5% 
Secondary 20 
5.2% 
6 
1.6% 
14 
3.6% 
4 
1.0% 
44 
11.4% 
High 
secondary 
37 
9.6% 
9 
2.3% 
25 
6.5% 
10 
2.6% 
81 
21.0% 
university 6 
1.6% 
5 
1.3% 
8 
2.1% 
1 
.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 135 
35.0% 
33 
8.5% 
159 
41.2% 
59 
15.3% 
386 
100.0%
 
Chi-Square Tests 
  Value df Asymp. Sig. 
 (2-sided) 
Pearson Chi-Square 36.167 18 .007 
Likelihood Ratio 36.957 18 .005 
Linear-by-Linear Association 18.383 1 .000 
N of Valid Cases 386     
a  8 cells (28.6%) have expected count less than 5. The minimum 
expected count is .60. 
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Table (15) : The relation  between educational level and knowledge 
about transmission of typhoid fever by food . 
 
 
Is it transmitted by food   
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 9 
2.3% 
1 
.3% 
18 
4.7% 
10 
2.6% 
38 
9.9% 
khalwa 19 
4.9% 
6 
1.6% 
45 
11.7% 
20 
5.2% 
90 
23.4% 
Read & 
writing 
2 
.5% 
1 
.3% 
3 
.8% 
1 
.3% 
7 
1.8% 
Primary 39 
10.2% 
2 
.5% 
52 
13.5% 
13 
3.4% 
106 
27.6% 
Secondary 20 
5.2% 
4 
1.0% 
14 
3.6% 
5 
1.3% 
44 
11.4% 
High 
secondary 
39 
10.2% 
5 
1.3% 
27 
7.0% 
9 
2.3% 
80 
20.8% 
university 12 
3.1% 
1 
.3% 
7 
1.8% 
 20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total  140 36.5% 
20 
5.2% 
166 
43.2% 
58 
15.1% 
384 
100.0%
 
 
Chi-Square Tests 
 Value df Asymp. Sig.  
(2-sided) 
Pearson Chi-Square 36.891 18 .005 
Likelihood Ratio 39.834 18 .002 
Linear-by-Linear Association 27.067 1 .000 
N of Valid Cases 384   
a  10 cells (35.7%) have expected count less than 5. The minimum 
expected count is .36. 
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Table (16) : The relation  between educational level and knowledge 
about transmission of typhoid fever by water . 
 
 
Is it transmitted by water  
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 6 
1.6% 
3 
.8% 
18 
4.7% 
11 
2.9% 
38 
9.9% 
khalwa 23 
6.0% 
4 
1.0% 
43 
11.2% 
20 
5.2% 
90 
23.4% 
Read & 
writing 
2 
.5% 
1 
.3% 
3 
.8% 
1 
.3% 
7 
1.8% 
Primary 37 
9.6% 
5 
1.3% 
51 
13.2% 
13 
3.4% 
106 
27.5% 
Secondary 21 
5.5% 
4 
1.0% 
13 
3.4% 
6 
1.6% 
44 
11.4% 
High 
secondary 
34 
8.8% 
10 
2.6% 
28 
7.3% 
8 
2.1% 
80 
20.8% 
university 8 
2.1% 
3 
.8% 
8 
2.1% 
1 
.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 131 
34.0% 
30 
7.8% 
164 
42.6% 
60 
15.6% 
385 
100.0%
 
Chi-Square Tests 
  Value df Asymp. Sig. 
 (2-sided) 
Pearson Chi-Square 31.891 18 .023 
Likelihood Ratio 32.189 18 .021 
Linear-by-Linear Association 21.068 1 .000 
N of Valid Cases 385     
a  8 cells (28.6%) have expected count less than 5. The minimum 
expected count is .55. 
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Table (17) : The relation  between educational level and knowledge 
about transmission of typhoid fever by dirty hands. 
 
 
Is it transmitted by dirty hands   
Yes No Not 
applicable 
Do not 
know  
Total 
Illitrate 9 
2.3% 
 18 
4.7% 
11 
2.9% 
38 
9.9% 
khalwa 16 
4.2% 
4 
1.0% 
48 
12.5% 
22 
5.7% 
90 
23.4% 
Read & 
writing 
2 
.5% 
1 
.3% 
3 
.8% 
1 
.3% 
7 
1.8% 
Primary 35 
9.1% 
3 
.8% 
54 
14.0% 
14 
3.6% 
106 
27.5% 
Secondary 21 
5.5% 
4 
1.0% 
14 
3.6% 
5 
1.3% 
44 
11.4% 
High 
secondary 
40 
10.4% 
2 
.5% 
28 
7.3% 
10 
2.6% 
80 
20.8% 
university 11 
2.9% 
1 
.3% 
8 
2.1% 
 20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 134 
34.8% 
15 
3.9% 
173 
44.9% 
63 
16.4% 
385 
100.0%
 
Chi-Square Tests 
  Value df Asymp. Sig. 
 (2-sided) 
Pearson Chi-Square 44.572 18 .000 
Likelihood Ratio 47.641 18 .000 
Linear-by-Linear Association 31.060 1 .000 
N of Valid Cases 385     
a  11 cells (39.3%) have expected count less than 5. The minimum 
expected count is .27. 
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Table (18) : The relation  between educational level and knowledge 
about the symptoms of typhoid fever (fever) . 
 
 
Is fever a symptom of 
typhoid fever  
 
Yes No Do not 
know  
Total 
Illitrate 16 
4.1% 
 22 
5.7% 
38 
9.8% 
khalwa 43 
11.1% 
2 
.5%  
45 
11.7% 
90 
23.3% 
Read & 
writing 
5 
1.3% 
 2 
.5% 
7 
1.8% 
Primary 69 
17.9% 
2 
.5% 
35 
9.1% 
106 
27.5% 
Secondary 34 
8.8% 
4 
1.0% 
6 
1.6% 
44 
11.4% 
High 
secondary 
69 
17.9% 
4 
1.0% 
8 
2.1% 
81 
21.0% 
university 15 
3.9% 
 5 
1.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 251 
65.0% 
12 
3.1% 
123 
31.9% 
386 
100.0% 
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 56.920 12 .000 
Likelihood Ratio 60.414 12 .000 
Linear-by-Linear 
Association 
41.078 1 .000 
N of Valid Cases 386   
a  9 cells (42.9%) have expected count less than 5. The minimum 
expected count is .22. 
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Table (19) : The relation  between educational level and knowledge 
about the symptoms of typhoid fever (diarrohea) . 
 
 
Is diarrohea a symptom of 
typhoid fever  
 
Yes No Do not 
know  
Total 
Illitrate 8 
4.1% 
 30 
5.7% 
38 
9.8% 
khalwa 18 
4.7% 
15 
3.9%  
57 
14.8% 
90 
23.3% 
Read & 
writing 
1 
.3% 
1 
.3% 
5 
1.3% 
7 
1.8% 
Primary 36 
9.3% 
12 
3.1% 
58 
15.0% 
106 
27.5% 
Secondary 15 
3.9% 
9 
2.3% 
20 
5.2% 
44 
11.4% 
High 
secondary 
38 
9.8% 
13 
3.4% 
30 
7.8% 
81 
21.0% 
university 10 
2.6% 
1 
.3% 
9 
2.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 126 
32.6% 
51 
13.2% 
209 
54.1% 
386 
100.0% 
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 34.480 12 .001 
Likelihood Ratio 39.711 12 .000 
Linear-by-Linear 
Association 
23.103 1 .000 
N of Valid Cases 386   
a  4 cells (19.0%) have expected count less than 5. The minimum 
expected count is .92. 
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Table (20) : The relation  between educational level and knowledge 
about the symptoms of typhoid fever (constipation) . 
 
 
 
Is conistipation a symptom of 
typhoid fever  
 
Yes No Do not 
know  
Total 
Illitrate 4 
1.0% 
3 
.8% 
31 
8.0% 
38 
9.8% 
khalwa 13 
3.4% 
17 
4.4%  
60 
15.5% 
90 
23.3% 
Read & 
writing 
1 
.3% 
2 
.5% 
4 
1.0% 
7 
1.8% 
Primary 19 
4.9% 
23 
6.0% 
64 
16.6% 
106 
27.5% 
Secondary 7 
1.8% 
16 
4.1% 
21 
5.4% 
44 
11.4% 
High 
secondary 
14 
3.6% 
32 
8.3% 
35 
9.1% 
81 
21.0% 
university 5 
1.3% 
6 
1.6% 
9 
2.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 63 
16.3% 
99 
25.6% 
224 
58.0% 
386 
100.0% 
 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 26.604 12 .009 
Likelihood Ratio 27.373 12 .007 
Linear-by-Linear Association 12.712 1 .000 
N of Valid Cases 386     
a  4 cells (19.0%) have expected count less than 5. The minimum 
expected count is 1.14. 
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Table (21) : The relation  between educational level and knowledge 
about the symptoms of typhoid fever (runny nose) . 
 
 
Is runny nose a symptom of 
typhoid fever  
 
Yes No Do not 
know  
Total 
Illitrate 2 
.5% 
6 
1.6% 
30 
7.8% 
38 
9.8% 
khalwa 4 
1.0% 
26 
6.7%  
60 
15.5% 
90 
23.3% 
Read & 
writing 
2 
.5% 
1 
.3% 
4 
1.0% 
7 
1.8% 
Primary 15 
3.9% 
24 
6.2% 
67 
17.4% 
106 
27.5% 
Secondary 8 
2.1% 
15 
3.9% 
21 
5.4% 
44 
11.4% 
High 
secondary 
22 
5.7% 
24 
6.2% 
35 
9.1% 
81 
21.0% 
university 4 
1.0% 
6 
1.6% 
10 
2.6% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 57 
14.8% 
102 
26.4% 
227 
58.8% 
386 
100.0% 
 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 31.533 12 .002 
Likelihood Ratio 33.235 12 .001 
Linear-by-Linear 
Association 
23.157 1 .000 
N of Valid Cases 386     
a  4 cells (19.0%) have expected count less than 5. The minimum 
expected count is 1.03. 
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Table (22) : The relation  between educational level and knowledge 
about if typhoid fever is a common disease or not . 
 
 
Is it a common disease    
Yes No Do not 
know  
Total 
Illitrate 7 
1.8% 
16 
4.1% 
15 
3.9% 
38 
9.8% 
khalwa 32 
8.3% 
28 
7.3%  
30 
7.8% 
90 
23.3% 
Read & 
writing 
3 
.8% 
4 
1.0% 
 7 
1.8% 
Primary 48 
12.4% 
44 
11.4% 
14 
3.6% 
106 
27.5% 
Secondary 27 
7.0% 
15 
3.9% 
2 
.5% 
44 
11.4% 
High 
secondary 
43 
11.1% 
32 
8.3% 
6 
1.6% 
81 
21.0% 
university 11 
2.8% 
7 
1.8% 
2 
.5% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 171 
44.3% 
146 
37.8% 
69 
17.9% 
386 
100.0% 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided)
Pearson Chi-Square 49.261 12 .000 
Likelihood Ratio 50.324 12 .000 
Linear-by-Linear 
Association 
33.408 1 .000 
N of Valid Cases 386     
a 4 cells (19.0%) have expected count less than 5. The minimum 
expected count is 1.25. 
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Table (23) : The relation  between educational level and knowledge 
about if typhoid fever is a treatable disease or not . 
 
 
 
Is it a treatable disease    
Yes No Do not 
know  
Total 
Illitrate 18 
4.7% 
4 
1.0% 
16 
4.1% 
38 
9.8% 
khalwa 56 
14.5% 
5 
1.3%  
29 
7.5% 
90 
23.3% 
Read & 
write 
7 
1.8% 
  7 
1.8% 
Primary 88 
22.8% 
2 
.5% 
16 
4.1% 
106 
27.5% 
Secondary 42 
10.9% 
 2 
.5% 
44 
11.4% 
High 
secondary 
80 
20.7% 
 1 
.3% 
81 
21.0% 
university 18 
4.7% 
1 
.3% 
1 
.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 309 
80.1% 
12 
3.1% 
65 
16.8% 
386 
100.0% 
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 73.255 12 .000 
Likelihood Ratio 80.108 12 .000 
Linear-by-Linear 
Association 
58.219 1 .000 
N of Valid Cases 386   
a 9 cells (42.9%) have expected count less than 5. The minimum 
expected count is .22. 
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Table (24) : The relation  between educational level and knowledge 
about the prevention of typhoid fever (washing hands) . 
  
 
For prevention : washing 
hands post urination & 
defication    
 
Yes No Do not 
know  
Total 
Illitrate 10 
2.6% 
 28 
7.3% 
38 
9.8% 
khalwa 26 
6.7% 
1 
.3% 
63 
16.3% 
90 
23.3% 
Read & 
write 
3 
.8% 
 4 
1.0% 
7 
1.8% 
Primary 56 
14.5% 
4 
1.0%
46 
11.9% 
106 
27.5% 
Secondary 30 
7.8% 
1 
.3% 
13 
3.4% 
44 
11.4% 
High 
secondary
51 
13.2% 
1 
.3% 
29 
7.5% 
81 
21.0% 
university 12 
3.1% 
 8 
2.1% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 188 
48.7% 
7 
1.8%
191 
49.5% 
386 
100.0%
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 42.782 12 .000 
Likelihood Ratio 44.317 12 .000 
Linear-by-Linear 
Association 
32.972 1 .000 
N of Valid Cases 386     
a  9 cells (42.9%) have expected count less than 5. The minimum 
expected count is .13. 
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Table (25) : The relation  between educational level and knowledge 
about the prevention of typhoid fever (covering food).     
  
 
 
For prevention : covering food      
Yes No Do not 
know  
Total 
Illitrate 9 
2.3% 
 29 
7.5% 
38 
9.8% 
khalwa 25 
6.5% 
1 
.3%  
64 
16.6% 
90 
23.3% 
Read & 
write 
2 
.5% 
 5 
1.3% 
7 
1.8% 
Primary 50 
13.0% 
2 
.5% 
54 
14.0% 
106 
27.5% 
Secondary 32 
8.3% 
 12 
3.1% 
44 
11.4% 
High 
secondary 
60 
15.5% 
1 
.3% 
20 
5.2% 
81 
21.0% 
university 15 
3.9% 
 5 
1.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 193 
50.0% 
4 
1.0% 
189 
49.0% 
386 
100.0% 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 65.252 12 .000 
Likelihood Ratio 68.702 12 .000 
Linear-by-Linear 
Association 
59.198 1 .000 
N of Valid Cases 386     
a  9 cells (42.9%) have expected count less than 5. The minimum expected 
count is .07. 
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Table (26) : The relation  between educational level and knowledge 
about the prevention of typhoid fever (fight flies ).     
  
 
For prevention : fight flies      
Yes No Do not 
know  
Total 
Illitrate 8 
2.1% 
 30 
7.8% 
38 
9.8% 
khalwa 23 
6.0% 
1 
.3%  
66 
17.1% 
90 
23.3% 
Read & 
write 
4 
1.0% 
 3 
.8% 
7 
1.8% 
Primary 55 
14.2% 
2 
.5% 
49 
12.7% 
106 
27.5% 
Secondary 28 
7.3% 
1 
.3% 
15 
3.9% 
44 
11.4% 
High 
secondary 
52 
13.5% 
2 
.5% 
27 
7.0% 
81 
21.0% 
university 15 
3.9% 
 5 
1.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 185 
47.9% 
6 
1.6% 
195 
50.5% 
386 
100.0% 
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 52.659 12 .000 
Likelihood Ratio 55.479 12 .000 
Linear-by-Linear 
Association 
47.784 1 .000 
N of Valid Cases 386   
a  9 cells (42.9%) have expected count less than 5. The minimum 
expected count is .11. 
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Table (27) : The relation  between educational level and knowledge 
about the prevention of typhoid fever (fight insect ).     
 
 
For prevention : fight insect    
Yes No Do not 
know  
Total 
Illitrate 7 
1.8% 
1 
.3% 
30 
7.8% 
38 
9.8% 
khalwa 22 
5.7% 
3 
.8%  
65 
16.8% 
90 
23.3% 
Read & 
write 
4 
1.0% 
 3 
.8% 
7 
1.8% 
Primary 40 
10.4% 
6 
1.6% 
60 
15.5% 
106 
27.5% 
Secondary 27 
7.0% 
3 
.8% 
14 
3.6% 
44 
11.4% 
High 
secondary 
40 
10.4% 
6 
1.6% 
35 
9.1% 
81 
21.0% 
university 11 
2.8% 
1 
.3% 
8 
2.1% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 151 
39.1% 
20 
5.2% 
215 
55.7% 
386 
100.0% 
 
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 37.248 12 .000 
Likelihood Ratio 38.600 12 .000 
Linear-by-Linear Association 28.055 1 .000 
N of Valid Cases 386   
a  8 cells (38.1%) have expected count less than 5. The minimum 
expected count is .36. 
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Table (28) : The relation  between educational level and knowledge 
about the prevention of typhoid fever (vaccination).     
 
 
For prevention : vaccination    
Yes No Do not 
know  
Total 
Illitrate 7 
1.8% 
 31 
8.1% 
38 
9.9% 
khalwa 14 
3.6% 
5 
1.3%  
71 
18.5% 
90 
23.3% 
Read & 
write 
2 
.5% 
 5 
1.3% 
7 
1.8% 
Primary 45 
11.7% 
4 
1.0% 
56 
14.6% 
106 
27.5% 
Secondary 20 
5.2% 
4 
1.0% 
19 
4.9% 
43 
11.2% 
High 
secondary 
40 
10.4% 
4 
1.0% 
37 
9.6% 
81 
21.0% 
university 8 
2.1% 
3 
.8% 
9 
2.3% 
20 
5.2% 
Education 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Total 
 136 
35.4% 
20 
5.2% 
228 
59.4% 
386 
100.0% 
 
 
Chi-Square Tests 
 Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 43.437 12 .000 
Likelihood Ratio 46.515 12 .000 
Linear-by-Linear Association 30.395 1 .000 
N of Valid Cases 384   
a  8 cells (38.1%) have expected count less than 5. The minimum 
expected count is .36. 
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Table (29) : The relation  between the type of latrine in the home & 
if there is any family member who infected by typhoid fever before .  
 
 
 
Is there any family 
member who infected by 
typhoid fever 
 
Yes No 
Total 
Pit latrine  9 
2.3% 
240 
62.3% 
249 
64.7% 
Flush latrine 4 
1.0%  
117 
30.4% 
121 
31.4% 
Out side   8 
2.1% 
8 
2.1% 
Public   7 
1.8% 
7 
1.8% 
Type of 
latrine in 
the home  
 
 
 
 
 
Total  13 
3.4% 
372 
96.6% 
385 
100.0% 
 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square .569 3 .903 
Likelihood Ratio 1.075 3 .783 
Linear-by-Linear 
Association 
.360 1 .548 
N of Valid Cases 385     
a  3 cells (37.5%) have expected count less than 5. The minimum 
expected count is .24. 
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Table (30) : The relation  between the type of water supply  in the 
home & if there is any family member who infected by typhoid fever 
before .  
 
 
Is there any family 
member who aquired 
typhoid fever 
 
Yes No 
Total 
Pipe in the 
home   
12 
3.1% 
281 
73.8% 
293 
76.9% 
Public pipe   5 
1.3% 
5 
1.3% 
Well  1 
.3% 
 1 
.3% 
Donkey  81 
21.3% 
81 
21.3% 
River  1 
.3% 
1 
.3% 
Type of 
water 
supply  in 
the house  
 
 
 
 
 
 
 
Total 
 13 
3.4% 
368 
96.6% 
381 
100.0% 
 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 31.796 4 .000 
Likelihood Ratio 13.187 4 .010 
Linear-by-Linear Association 2.301 1 .129 
N of Valid Cases 381    
a  7 cells (70.0%) have expected count less than 5. The minimum 
expected count is .03. 
 
 
- By doing binary logistic regression we find that there is no relation 
between the source of water supply in the home & history of 
infection in the family  ( sig. = .1768 ) . 
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Table (31) : The relation  between the type of water supply  in the 
home & the result of stool culture.  
 
 
Stool culture result   
positive negative 
Total 
Pipe in the 
home   
6 
1.5% 
292 
75.1% 
298 
76.6% 
Public pipe   7 
1.8% 
7 
1.8% 
Well   1 
.3% 
1 
.3% 
Donkey 4 
1.0 
77 
19.8% 
81 
20.8% 
River  2 
.5% 
2 
.5% 
Type of 
water 
supply  in 
the home  
 
 
 
 
 
 
 
Total 
 5 
2.6% 
379 
97.4% 
389 
100.0% 
 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 2.446 4 .654 
Likelihood Ratio 2.354 4 .671 
Linear-by-Linear 
Association 
1.881 1 .170 
N of Valid Cases 389     
a  6 cells (60.0%) have expected count less than 5. The minimum 
expected count is .03. 
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Table (32) : The relation  between past history of typhoid fever & 
the result of stool culture.  
 
 
 
Stool culture result   
positive negative 
Total 
Yes    1 
.3% 
22 
5.7% 
23 
6.0% 
Have you 
ever got 
typhoid 
fever     
 
No  9 
2.3% 
352 
91.7% 
361 
94.0% 
Total  10 
2.6% 
379 
97.4% 
389 
100.0% 
 
 
Chi-Square Tests 
  Val
ue 
df Asymp. Sig. 
(2-sided) 
Exact Sig.  
(2-sided) 
Exact Sig. (1-
sided) 
Pearson Chi-Square .293 1 .588     
Continuity 
Correction 
.000 1 1.000     
Likelihood Ratio .248 1 .618     
Fisher's Exact Test       .465 .465 
Linear-by-Linear 
Association 
.293 1 .589     
N of Valid Cases 384         
a  Computed only for a 2x2 table 
b  1 cells (25.0%) have expected count less than 5. The minimum 
expected count is .60. 
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Table (33) : The relation  between the type of latrine in the home & 
the result of stool culture.  
 
 
 
Stool culture result   
positive negative 
Total 
Pit latrine 4 
1.0% 
249 
63.2% 
253 
64.2% 
Flush latrine 5 
1.3%  
120 
30.5% 
125 
31.7% 
Out side  1 
.3% 
8 
2.0% 
9 
2.3% 
Public   7 
1.8% 
7 
1.8% 
Type of 
latrine in 
the home  
 
 
 
 
 
Total  10 
2.5% 
384 
97.5% 
394 
100.0% 
 
Chi-Square Tests 
  Value df Asymp. Sig. (2-sided) 
Pearson Chi-Square 4.873 3 .181 
Likelihood Ratio 3.841 3 .279 
Linear-by-Linear 
Association 
2.085 1 .149 
N of Valid Cases 394     
a  3 cells (37.5%) have expected count less than 5. The minimum 
expected count is .18. 
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INTERPRETATION OF THE RESULTS :  
1- The prevalence of Salmonella typhi carrier among the 
foodhandlers: 
The prevalence     =      No. of positive stool culture ×  100 
      Total no.of the foodhandlers investigated  
 
=     10     × 1000   =  0.55 carrier /100 foodhandlers 
     18000 
 
2-  Knowledge & Attitude :- 
                  The respondents in this study were foodhandlers working in 
different parts in Khartoum State .The three provinces were represented . 
Most of them were males (94.7 %) , 90.2 % of them were educated to 
different levels from khalwa to university only 10 % were illitrate .  
90.7 % of the respondents had heard about typhoid fever before only 9.3 
% who never heard about it , this good indicator that most of the 
respondents had heard about typhoid fever , while 50% didn't know the 
cause & only 53 % who know that it is an infectious disease . 
          When knowledge about the ways of transmission was assessed , a 
flaculation was appeared in that a reseanable percent know that it can 
transmitted by flies , dirty hands , contaminated food & water . More 
than 50 % think that it can transmitted by air & insect bite , a percent 
between 23-29 % who do not know anything about transmission .Here 
appear the area of the weakness of the knowledge & need for intensive 
health education especially typhoid is one of diseases which can be 
prevented by improved drinking water sources , sanitary means of 
excreta & improved personal hygiene as occurred in Canada where the 
disease had been totally controlled . 
           The knowledge about the symptoms of typhoid fever is very 
weak, as only 64.6 % knows that fever is one of typhoid symptoms , the 
other symptoms no one knows about them . This also a good area for 
interference as the symptoms may misdiagnosed as malaria or common 
cold & this lead to increase in the carrier state . 
           Knowledge of the respondents about typhoid fever if it is a 
treatable disease or not , 79 % knows that it is a treatable disease , 4 % 
think it is not . This also an important area for education as if he knows 
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that he can be treated he will seek treatment & so this lead to reduce the 
carrier rate . 
          Approximately 40% of the respondents think that it is not a 
common disease & 17,8 % do not know . the importance of this appear 
if we notice the terrible increase in recorded cases & the increase in the 
positive results in the public health labarotary . 
          The knowledge of the respondents about prevention of the disease 
shows that 50-60 % do not know any method for prevention . So if they 
leared that simple things like washing hands after defecation & urination 
( which is not a common practice in our society to wash hands after 
passing urine), covering food , fight flies & vaccination can prevent the 
disease we will expect a good results in changing their practice & so 
control the disease . 
          Only 6% of the respondents had been infected by typhoid fever 
before , among those one who has the attack 15 days ago , two months  
& so . The importance of this is that in the regulation there is no strong 
law which prevent them from handling food & no mechanism for follow 
up . 
          3 % of the respondents had a history of contact with a typhoid 
patient in the family , of short duration .No one of them who is the 
person responsible for serving the patient & no history of cross infection 
in the family . This another areas shows the weakness of the law ,where 
there is nothing about screening of contacts. 
         One of major problems in diagnosis of typhoid fever is 
misdiagnosed with malaria & other febrile diseases , in this study 76% 
dignosed by investigation while equal percents ( 8%) were dignosed by 
doctors , symptoms & other told them .This is one of the areas which 
need intensive health education as misdiagnosis lead to delay in 
treatment & so increase the carrier rate & the fatality rate . 
          All the patients had been treated , 77% treated in health facility 
but 23 % treated by themselve in the home,this one of malpractice which 
leads to increase carrier rate & so need education. 
          64,5% of the respondents use latrines , 31.5 % use flush latrine, 
2.3% go out side & 1.8 % use shared latrine. So health education about 
transmission of the disease is manditary . 
           20.7% of the respondents have the water supply from the donkey 
,which can be strong source of infection .Here is an area for inter-
 89
sectoral co-ordination & need for heavy work & collaboration to make 
safe drinking water available for everyone. 
         There is a significant relationship between education & knowledge 
about typhoid fever in all aspects the cause , the symptoms , the 
transmission , the prevention & the treatment .So when put a plan for 
health education for foodhandlers we must categorize them according to 
the educational level . 
        There is no relation between the type of drinking water source & 
previous infection in the family appear in this study & also there is no 
relation with the water cycle . 
        There is no relation between the water supply , type of the water 
cycle in the home & the results of stool cultures. 
        Only one foodhandler out of ten with positive cultures who had a 
history of typhoid fever before . 
        45.6% of the respondents haven't water cycle in the working place . 
85.2 % 
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I- DISCUSSION 
 
 
        Most of the respondents were males ( 95% ) ,only 5% were 
femalies this may reflect serious sign as the women working in saling 
food in Sudan appear larger than this but most of them are illegeal & 
without investigation ,work by saling food & tea infront of her home 
espacially in the evening so they escaped the locality health officer 
searching .The education level among these respondents was very low as 
10% were illitrate , 23% khalwa & 2% just read & write so planning for 
health education for them must cosidering this problem & use simple & 
easy methods for them . 
The knowledge : 
                  90.7% of the respondents had been heard about typhoid fever 
before while 9.3% never heard about it before .This reflect the weakness 
in health education as these foodhandlers simply had never heard about 
typhoid & not transmission or so. Knowledge about the cause was equal 
as 50% of the respondents knew the cause & 50% didn't . The 
respondents who know that it is infectious were 53.2% while those think 
it is not were 28.2% & 6.8% did not know if it is infectious or not , this 
may be due to low educational level between them & reflect the need for 
health education .When their knowledge about transmission was 
measured most of them don't know most of important ways of 
transmission e.g. 6.1% think that flies have no role & 23 % do not know 
if they transmit the disease or not , 54% think it can be transmitted by air 
,60% think it transmitted by insect bite , 9% think  that food cann't 
transmit the disease while 26.6% do not know , 13% think  that water 
cann't transmit the disease while 27% do not know & the role of dirty 
hands in the transmission is also weak as only 63.3% know that they 
have role ,all these areas reflect the areas of weakness as if the 
foodhandlers don't know the cause & ways of transmission it will be 
very difficult to control the disease & not the typhoid fever alone but 
also all the food& water borne diseases as he will not saw it necessary to 
wash his hands , cut off his nails or have special cloth for work . 
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         Most of the respondents didn't know the symptoms of Typhoid 
fever ,they even didn't know that fever is a symptom of typhoid & this 
serious in that they may misdiagnosed themselves as malaria which lead 
to increase the carrier rate , so it is important to concentrate in health 
education for them to educate them about the symptoms ,when to seek 
for medical care , importance of investigation & importance of 
treatment. 
               79% of them know that typhoid fever is a treatable disease ,4% 
think it is not & 17 % do not know if a treatable or not ,the importance 
of this in that if the person don't suspect treatment he will not seek the 
treatment & this will increase the fatality rate & the carrier rate . 
               44% know that typhoid is a common disease , 38.2% think it is 
not & 17.8% do not know i.e. more than 50% think it is not a common 
disease ,this may lead to ignorance even the importance to know about it 
as they think it is a rare disease & he is not suspect to catch it or be a 
reason for it is spread to the others. 
              Approximately more than 50% of the respondents don't know 
any method for prevention of the disease e.g. washing hands after using 
the toilet ,covering food , fight flies & vaccination . This area is very 
important because these measures leads to prevention of a lot of other 
food & water borne diseases & improvement of food hygiene. 
               There are significant relationship between the educational level 
& knowledge about all aspects of typhoid fever e.g. hearing about 
typhoid fever , the cause , infectious disease or not , the transmission, the 
symptoms , is it a common disease , is it a treatable & the prevention . 
This very important relation ,so that we must catigorize the foodhandlers 
according to educational level in the health education plan.    
Risk factors :  
             Only 6% of respondents had a past history of typhoid fever but 
some of them may have been misdiagnosed as other fibrile disease or the 
attack passed symptomless. 
One of the respondents have the attack fifteen days ago, another one two 
months ago & two twelve months ago , this reflect the weakness in 
regulation as no one notified for them, prevent them handling food or 
follow them up . Comparing this to a study conducted in England and 
Wales about Risk factors for outbreaks of infectious intestinal disease 
linked to domestic catering   from 1 January 1992 to 31 December 1994;            
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eight of the 11 outbreaks in which an infected food handler was 
identified were of salmonella infection; only in three of the 11 outbreaks 
did the cook have symptoms when preparing food22. 
 
In the global laws these foodhandlers  must be very treated & excluded 
from handling food until 6 consecutive negative stool cultures taken at 
days interval to gurantee that they are not carriers. 
              3% of the respondents has a history of contact with a typhoid 
patient in the family ,this also reflect another weak area need to be 
strengthened in the regulation as no follow up for contacts or prevention 
from handling food , in the global laws these foodhandlers will excluded 
from food handling duties ,although not necessary from work , until 
three consecutive negative stool cultures taken at weekly interval starting 
three weeks after the last contacts with untreated case. One of the 
respondents has a history of contact one week ago , another one one 
month ago , three withen this year & eight withen 2-3 years .This 
confirmed that the need for strengthen & revision of food regulation 
laws , as these foodhandlers handle food despite their recent contacts 
without investigation or follow up .76% of the patients were diagnosed 
by investigation, 8% by doctors , 8% by symtoms & 8% other people 
told them ,this shows that about 84% were confirmed cases of typhoid 
while 16% may or may not .All these patients were treated ,this 
important in that to show that typhoid fever is a treatable disease & to 
educate them to seek medical care when they feel ill.As 23% of them 
had been treat themselves in home without medical consultation ,this 
very serious because he may not complete his treatment or take the 
wrong one & this will lead to increase the carrier rate .Fortunatly no 
history of cross infection among these families . 
             Small percent of the repondents (4.1%) who use shared latrines 
or go out side & the rest have either latrines or flush latrine toliets in 
their homes.  
             20.7% have their water from the donkey ,3% from the well i.e. 
no save drinking water supply for most of the respondents .We have to 
work hard with strong inter-sectoral co-ordination so as to make save 
drinking water available for all & improved means of excreta disposal as 
this leads to definite control of most food & water borne diseases as in 
Candian experince which leads to reduce the typhoid cases to the 
minimum (less than 100 cases per year) , but as confirmed in the 
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literature that sanitary measures not followed by health education may 
produce only temporary results, however when they were combined the 
effect tend to cumulative, resulting in a steady reduction of typhoid 
morbidity.Despite this in this study the  relation between the type of 
water supply in the home & the type of the water cycle with the past 
history of attacks in the foodhandler's families was not significant.                      
The prevalence :  
           Among the respondents 3% were carriers i.e. the prevalence is 
equal to 0.55 carrier / 1000 foodhandlers . It is an alarming number if we 
consider that the cook Mary Mallon a lone had been a source of 
infection & transmitted the disease to 78 person, 5 of them died, putting 
in mind the big difference in purification of water& sanitation between 
New York& Sudan i.e. we have to work harder& seriuosly to control 
these carrier by different& comrehensive methods& plans. despite this 
we find that in this study no relationship between the result of stool 
culture& the type of water supply in home ,type of water cycle or past 
history of infection. This indicate that most of the carriers in this study 
may have a symptomless attack or misdignosed.  
The personal hygiene : 
              84.3% of the respondents were clean with clean cloths ,while 
15.7% were not & 84.8% with their finger nails cutted off 15.2% have 
long dirty nails,this an alarming percent as the personal hygiene is very 
important factor in food hygiene ,we need heavy health education in this 
area with strengthen to the regulation by give the health officer in the 
locality the right to prevent any foodhandler with such personal hygiene 
from handling food & to destroy his food .60.6% have special cloth for 
handling food while haven't ,this also must be added to the regulation .             
           In 54.4% of the working places there is water cycle while in 45.6 
% there isn't & in 85.2% there is water & soap for washing hands 
,in14.8% there isn't .In this area we suggest it as a role for giving the 
annual certificate for working in food saling to have these things in the 
working places or the health officer has the right to close the cafteria or 
the resturant.     
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II -CONCLUSION 
 
 
      The prevalence of S.typhi carrier among the foodhandlers is 0.55/1000. Which 
means that it is less than one per 1000.  
      Despite that most of the respondents had heard about typhoid fever before but 
still knowledge about the cause , transmission , prevention , infectiousity 
&treatment is very low. 
      There is strong relationship between the education & the knowledge about 
typhoid fever among the foodhandlers . This shows the areas of weakness & need 
for intensive health education especially that the measures for prevention can leads 
to reduction of all other food & water borne diseases . 
      There is no relationship between the type of latrine& the source of drinking 
water & previous attacks or positive stool cultures appeared in this study ,but still 
we need to collaborate with other sectors to improve water sources & availability 
of sanitary means of excreta disposal. 
        Only one of the foodhandlers out of the ten with the positive cultures who had 
a history of typhoid fever before. 
        High persent of the respondents were clean with clean cloths .Only 60.6% of 
them have special cloths for working .85.2% have water & soap for washing hands 
in the place of the work.45.6% haven't water cycle in the working place. 
         The foodhandlers with positive stool culture for S.typhi (the carriers) treated 
& followed by the doctor at the health facility. No law for follow up or prohibition 
from handling food. No connection between the doctor at the health facility & the 
health officer at the locality who responsible for searching the foodhandlers . 
         There is health education but general not focused on typhoid fever. 
         There is weak areas in the regulation need to be strengthen & some areas in 
the food control code need to be activated . 
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         The MOH has to reduce the fees so that the foodhandlers screened many 
times /year & not once .  
         Need for collaboration to improve water supply & sanitary means of excreta 
disposal with extensive health education for the foodhandlers .  
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III - RECOMMENDATIONS 
 
1- State ministry of health has to put urgent plan for health education for 
the foodhandlers. 
2- To raise the knowledge of the foodhandlers about the methods of 
prevention which leads to prevention of all other food & water borne 
diseases. 
3- Inter-sectoral co-ordination to make improved drinking water 
available for every person . 
4- Inter-sectoral co-ordination to improve the means of excreta disposal 
& reduce the number of people who use shared latrines or go outside. 
5- To activate the Regulation for public health that : any foodhandler in 
all steps of handling food must be free off all food & water borne 
diseases & must not be a carrier , this by periodical medical & 
laboratory check up & not once per year , at least twice & on outbreaks .    
6- To activate the Regulation for Public Health for food that : all 
foodhandlers must be of high level of personal hygiene , clean dressing 
& covered heads . 
7- To strengthen the regulation for carriers : complete probibition from 
food handling till having three consecutive negative stool cultures with 
one month a part . 
8- Cases should be excluded from food handling until six consecutive 
negative stool cultures taken at forteen days interval. 
9- Contacts should be excluded from food handling ,although not 
necessary from work,until three consecutive negative stool cultures 
taken at weekly interval starting three weeks after the last contact with 
untreated case. 
10- There must be a connection between the doctor in the health facility 
who treating the cases & the health officer in the locality for follow up 
of the the carriers so as to gurantee the prohibition from handling food. 
11- To raise the notification sense among the health providers in the 
health facilities & this by training so as to notify for any foodhandler 
with acute infection , carrier or a contact. 
12- To increase the number of foodhandlers screening to be more than 
once per year & to be certificated in the same health card . 
13- SMOH has to reduce the fees for investigation . 
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14- To allocate one of the investigation in the time of high transmission 
i.e. in the season of increased flies & runny season. 
15- To obligate the foodhandlers to have special dresses for working . 
16- To change the item in the Food Control Code for the year 1973 
about the right for the health officer to stop any foodhandler he think he 
is ill to check list for the personal hygiene e.g. his dresses, nails & so on. 
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